Karnataka, Gujarat, Madhya Pradesh and Punjab. Chennai ranks fourth after Mumbai, Delhi, and Bangalore among Indian cities that generate the most e-waste. 6 Toxic substances like lead, cadmium and mercury leach into the soil and ultimately pollute the ground water, if e-waste is dumped to the ground. The polarity of water and hydrogen bonding enable water to dissolve, absorb, adsorb or suspend many different compounds. Thus, water can easily acquire contaminants from its surroundings. In the recent past e-waste has become the main source for ground water contamination [7] [8] [9] [10] [11] [12] [13] . Among the different types of contaminants affecting the water resources, heavy metals receive particular concern because of their strong toxicity even at low concentrations 14 . Much attention has been given to heavy metal contamination in surface waters and ground water [15] [16] [17] [18] [19] [20] [21] . Extended studies and reviews on the negative impacts due to these hazardous elements on the environment and the human health are also reported [22] [23] [24] [25] [26] [27] . The first indication of such negative impacts is the change in quality of water when it is exposed to e-waste. Therefore this work is an attempt to study the change in the quality of water due to the leaching of heavy metals.
MATERIALS AND METHODS

Sample collection and preparation
Water samples were collected at random from two rivers Ganges and Indus in North India and two rivers Thamirabarani and Hanuman from South India. Discarded electronic circuit boards were collected from household waste and junkyard. The samples were heated to about 100 o C in a furnace and crushed into minute particle using motor. The leachate solutions were prepared by taking 25g of the crushed material in 100mL of the different river water samples in a 250 mL beaker and allowing to stand for 7 days with occasional stirring. After 7 days, the suspension was filtered using 40 micron Whatman filter paper. The filtrate is called leachate.
Sample analysis
Determination of various physico-chemical parameters like conductivity and Total Dissolved Solids [TDS] were carried out following the procedures laid down by APHA 28 . Viscosity was determined by Oswald viscometer and ultrasonic velocity was determined using ultrasonic interferometer. The results are reported in Table 1 and Table 2 Quantitative analysis of the toxic heavy metals present in the leachate was carried out using Perkin Elmer Optima 5300DV ICP Optical Emission Spectrometer at the Sophisticated Analytical Instrument Facility [SAIF] , IIT, Madras and is reported in Table 3 .The standards for water quality are given in Table 4 .
RESULTS AND DISCUSSIONS
With the leaching of e-waste components in the water samples, the parameters like pH, hardness of water conductance and TDS have changed. The water sample from Indus River at the time of collecting the sample was more acidic in nature than the other samples and the leaching of e-waste components in Indus River water sample has made it still more acidic. For the other three rivers a slight increase in their pH values was observed. The hardness of water has increased in all the leachates. The conductance value of the water sample from Ganges has decreased to almost half in the leachate, while the values have almost increased to twice in the water samples from the other three rivers. The TDS values show an increase when the e-waste is leached in all the three rivers except that in Hanuman River. The physical parameters like density, viscosity and ultrasonic velocity did not vary much due to the leaching of ewaste components. The average concentrations of the toxic elements evaluated by Atomic Absorption Spectrophotometer (AAS) in the surface water of the river near an industrial area in North India. They were Fe, Mn, Cu, Cr, Pb, Ni, Cd, As and Zn0.31, 1.08, 0.0076, 0.001, 0.0048, 0.0164, 0.00506 ppm, 0.2225 and 2.2 ppb respectively. 22 Some of the toxic elements that were present in the Mithi river are Arsenic, Cadmium, Chromium, lead and mercury 23 . River waters flow through large surface area through a long distance and the presence of heavy metals in such a situation may not occur at high concentrations. But if the discarded electronic components are thrown in river beds, when the water is scarce and flow of water is low, toxic metals can leach within a short period in stagnated water and make the water useless for drinking, irrigation and domestic purposes 27 .
